CO 
CM 

CO 
LO 
O 



(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(11) 



EP 1 058 284 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

06. 12.2000 Bulletin 2000/49 

(21) Application number: 99973438.7 

(22) Date of filing: 18.11.1999 



(51) Int. CI 7 H01J 11/00. H01J 11/02. 

G09G 3/28 

(86) International application number: 
PCT/JP99/06462 

(87) International publication number 

WO 00/36626 (22.06.2000 Gazette 2000/25) 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE 

Designated Extension States. 
AL !_T LV MK RO S! 

(30) Priority 1 1 .1 2.1998 JP 35271998 
11.12.1998 JP 35272098 

( 7 1 ) Applicant: 

MATSUSHITA ELECTRIC INDUSTRIAL CO.. LTD. 
Kadoma-shi, Osaka 571-8501 (JP) 

(72) Inventors: 

• HIRAO, Kazunori 
Yao-shi, Osaka 581-0853 (JP) 



• KIRIYAMA, Kenji 
Kakogawa-shi, Hyogo 675-0037 (JP) 

• AOTO, Koji 

Moriguchi-shi, Osaka 570-0014 (JP) 

• TAHARA, Yoshihito 
Ibaraki-shi, Osaka 567-0843 (JP) 

• SHINO, Taichi 

Ikoma-gun, Nara 636-0941 (JP) 

• WANI, Koichi 

Takatsuki-shi, Osaka 569-1042 (JP) 

(74) Representative 

Hafner, Dieter, Dr.rer.nat.. DipL-Phys. et al 

Dr. Hafner & Stippl, 

Patentanwalte, 

Ostendstrasse 132 

90482 Niirnberg (DE) 



(54) AC PLASMA DISPLAY PANEL 

(57) An AC type piasma display panel is designed 
$:■ as to have the relationships of Wb > Wg > VVr ana Db 
> Dg > Dr. where Wb. Wg and Wr denote the widths of 
b'ue, green and red discharge cells and Db, Dg and Dr 
denote the widths of address electrodes (15b. 15g and 
i[r! corresponding to respective colors. As a result it is 
possible to adjust the electric charge stored in the dis- 
charge ceils due to a write discharge according to 



colors, thereby making complete lighting write voltages 
of the discharge cells uniform Th i s achieves the AC 
type plasma display pane! with an excellent display 
quality that has less occurrence of erroneous discharge 
and discharge flicker and an improved white display 
quality 
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Description 
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[0003] As ssrcc " ~ G " cerement-. 
' y ce c a-ca a sciay ca n e: 6C s c^ov aee ,vtn 

sups rare 52 am: a oacK ccsrate 53 r:os ir 
a the r a". a s^caaie a oy a a s a cage spa ;e 2 c !"e ' 
t u :s: r .i:e a J a e ma :y a* ca -5 af sare-race a saac- 
■arj e^eetcaes 5c ara sustacng e.ec: r ::es am 
arranged si.estant aey - parage ara ceveree a. r a 
oae ear a a\er 5- ana a cmtecCve eoacg 55 A a cai- 
rv r scce- snapea acaress electrodes 55 are fc^ed 
subst3Cai:> - p a - a e e n : n e Pack, sues'cte 55 ~ ce 
: •- * : •; - : : . ae C ce - : a ~ - " g e.eetcce 58 
ana Ce SubC'-rg e ectmae 57 St^pe-s^ aoed pacers 
6' 9 a -- : vavge: cetwee^ 'me access e estreats 5 5 
-cose em 95 are 'a: - 're a oetv. een Te oa- em 5 5 s v as 
to eove r ce acamss e cc :. aes 88 Spaces sum-creed 
by me s^raae soPsrate 52 ce bacK substrate 55 and 
tre careers 89 form a.scnarge ceils 9' ^^e spaaes n 
t H e a is charge eeNs 9 J are f:-!ea Vvith gases r asi3t- n g 
jltravo'et apht due *c discharge 

[0004] As s ccwn n - G "2 the cnosc^r 90 
ncluaes a Liue ohespnor 90c a green prosper IGg 
ana 3 r ea oh esc ho r 90 r ana one of :hese C-ee cc em of 
phesc^ers m f-; r n"ed ;n eacn eiscrarge ae T h.5 c e 
discharge ce ; i creviced w CP the blue phosphor QCc :an- 
stitutes a clue rscharge cel. 9 ' b the aiscrarge ce. co- 
vicea .van Tie green onosp^a r 9Cg constitutes a gcen 
a s m ace ce ■ - " a ana Ce aisemarge eer covacea a.rn 
ce ca pnoapro r G r accretes a cd a scha-ge :eN 
91 r 

[0005] \ext a method Cr asolaymg ar image aata 
on Ce eanv^nr ^na pane' 80 ; S described 
[0006] v'Vren coving the pane; 80 tiela per od 
■3 a v aea 'to s^o'e-ds u av-g tne ,\ er: cf e^ ss an 
pe r aa Pasea :^ a coa r y sys r enn so a t graaatc^ s 
disc aye J t v a aa^prat a^ subfieics 'a r lig^r e~ s- 
510^ : a e^oca ,-vne" oe : ea c c v aed ;rtc e get 
SL'P'eias 255 g r aaation eves can ce ascayec 
sub'eid nciudes an n;ta'zat:on penoa an acaress 
per oa a^d a s^sta n raer cc 

[0007] ^ :-:e r to d sciav an : ^age data sg-al 
vvavef-c^s that are ai f fere"t n eacn oeroa 1 e ;ni _ 
oaazat a^ pe" aa t n e access oenca : r toe sustain 



:e r cc a r e ace ! ec t: 're e eat"caes 
[0008] ~ -t azat:- ce- aa "r e^a'^pe a 

:csitive cca-av o-.se ,-oitage a tn -escect ta re 
aa cress eectrcae c5 s acp ea ta a , tne ssa~~ ^a ee:- 
tooaes 5 5 sa as *: st: r "e rag^ a^ t^e abates* .e 
:aat -g ar t~e rrr o s 91 

[0009] - t-e aaa^ess :eo: v.- e a -egat.e 
a a act, a„,se s ae^a acre: 'a *^e sta^^^g ee:- 
• : : e s : 5 a a as t a s : a - * - - s a a - - - a - e : t r a e s : 5 
secue^: a • . y a pestve ccarty pu-se .a v.^te .ctage s 

00. . - a :: 'Oc aaa^-s- - eatooae- ::~ A a s a ^ a '' g e a 
arte acrare- • ; rrs " t^e a sra r ge ae 9" at t^e 
" t e r s e a t a r :J s : a t n g a errae an a - a 're 

aaaress eiectroae 58 generating a n argec pa-t c es 
■ - ~"i 5 1 s oa; lea a ,a r te oce oat; or 

[0010] r t-e s.oseaae-t SL.st3 " oe^aa AO , : t- 
age r~ar s arfae n ra s^s'a ^ tne as a^a-ge s acc 
:e:.vee n t h e scan^.^g e'ectrcde 5c a^a fe s^sta:^ ^g 
e eotroae 57 to- a ce r tair pence Gisc^a-ge : ias*^a 
ae r -e r atea at tre '^te^seccor: of :^e -can^ -g e : eat r a ae 
;0 ana tne aaaress a- r • : a- 55 exates t"e p"osc^a r 
a I sa as ta e^ t :gnt aynle acc \.ng 'Cs AC , a Cage 
cetaveen tne scanning e^croae 8c a r a tne sostar ng 
e eacrcde 8 T Whe r e ignt e^cscr ;s not aes^rea it '~ay 
ce Doss-Die not to app'V tne pa ! se to the scann.ng e ec- 
rcdes 85 ^ t^e aca r ess ae r ra 

[0011] ^ :hese :;ren!or- cars aesarnea 
acc^ve far the pi^rpcse ar obtaining vanite SiTi:lar to t^at 
t n ch r :c^acc tv accrai ~a[es c f a sta n da r a ar la g^t 
saorce t"e ,vidth a ; tne discharge ae I 5^ cat s t-e 
ao'ance cet-.veen p.arr!e r s 89 cn potn s des constc^t n a 
the discharge ce ; l 9 " ■ s aiffe r ent from tnat a'.^tn the ct"e r 
tv.c core i.J p 9- J c^cc A> SpeCifica.iy Ce aiscnace 
aer 91b navingtne Ce chosphcr 90b .s tne yvidesi a^c 
the g r een discharge ceil 91g and tne discharge cea 
9"r a r e narrower than the blue a is charge ce i 9"b ^he 
cason for this configuration s as fcilccvs T he i jmiroas 
e'Caaency cf the o ; ue phosphor 90b •$ owe r tnan these 
:*' ^he green phospho'- 90g and tne red pnosphcr 55^ 
^-e r efcre. vahen 3!! the vrdths of pnje green and ca 
a scnarge cells are tne same, the maximum- npC s^gca' 
.-c jt arc tne disca-ge celr af cscectve aaa r s aa^^at 
acta in tne aes r ec enro mat. city and cclo r temperate c 
r c examp e the chromaticaty obta^nec fen- syches z- 
c : ng the three colors cevates from tne whee cnge c r ts 
:cior tempe-atce is icav Accoramqiy. the vvadth of t h e 
disonarge ceil 91 is maae different from t h at with the 
ether twa colors so cat tne maxeem npat sgnal incut 
nt'O tne a. scnarge ce : s af -escect've coo r s :a r obta^ 
:^e des r ec white 

[0012] -toweve r t"e arove-aasa r ceJ :a-car: a^ 
^as a n^acem ,n f hat ce a ! sc"3rge start^g c tage ar 
tne Due Ciscnarge cei 9 J d : s aiffe r e"t rem these c f ce 
other two a i scnarge cer 9g ana a" r 71 2- 13 snaws 
crre vo tages "ecessary to pehcr^ a v;r te a sch arge r 
3 staple ^3one r when 3 constant vo.tage s a p 1 e : ta 
tne scan- ng eiectrodes 86 >n the wote operat'Cr m ce 
acaress need ::^:-ete ; ght^g ,vde -citageS 1 a : h 
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respect to the discharge cells of respective colors As is 
described above in the conventional panel, the dis- 
charge cells have necessary write voltages that are cJ if - 
fe'ent'rom color to color As a result, as is dearly sncwn 
in the figure the discharge :eV-s have complete lighting 
wnte voltages that are considerably different depending 
or their colors Tous. applying the same write voltage to 
ai: t r =e discharge cells causes problems :f an jnstable 

f . -j;^ -.na ^r- -.r.a.^ic Hi^rharna nr d ! =;r.h,a rne 

filler, leading to sr. imcraper disp.ay. 
[0013] in order to rcerfoon a stable write operation, 
it $ necessary that the wute voltage to be appl ed ro the 
acaress e.ectrodes 88 s changed depending on colors 
ct tne discharge oells r accordant witr the complete 
uahtmg write voltage cf the ^charge ce:!s of respective 
cclors However, this complicates the voltage cont'd, 
ra sing the cost o* tne apparatus 

D.a-w-osure of Invcnticr. 



[0014] It s an obiec: cf the oresen: irvent.on to 
s-lve the pmblems a Do ve and tc provide an AC type 
pifssna display panei tnat achieves a -da Lie write dis- 
charge ever when blue green a-d rec discharge cells 
hue different wodth: trcm eac- Cher *s well as pre- 
vents eroneous discharge and discna r ge fliCKer so as 
t: realize a proper disp av 

[0015] 'n orje- t: achieve 'he at eve- men' area 
or^ec.t t h e rresent indention has 'he *o low-mg configu- 
ration 

[0016] An AC type plasma display naoel in accord- 
ance 'with the firs: configuration of the Resent invention 
ipc odes two substrates cpposing each otoer with carri- 
ers interposed therebetween a plurality of discharge 
ceCs surrounded by the 'wc substrates and the barriers 
and a phosphorated each of tne discharge cells A 
vvath -of the discharge cell tn wh en the phosphor having 
a: ! east one co:or of a plurality of colors is formec 'S d'f- 
f^r^nt -rom a wtotn cf t-e a scnarge ce-: n wmcn the 
poosphcr havng arot^e' color is *crmec The AC type 
piasmia display panel has a function of making complete 
'ightircj write voltages of the discharge ceils in wn :h the 
rn esphors cf res pec r ve colors are f ormed substantally 
uniform "The comclete lighting write voltage" m the 
p- e c e nt mvention means a write voltage necessary to 
cacse a write discharge in ah of the desired discharge 
ce ,!s ,n a write operation \r an address period followed 
cy a sustain operation Smoe the c omplete lightmg write 
voitages of the d.scharge cells are substantia ly uniform 
among colors this corr.guration crevices the AC type 
plasma display oanel w.th an e>ceHent display -quality 
tnat achieves a stab'e write discharge and orevents 
erroneous discharge an J discharge flicker so as *c rea-- 
ize a prcpe- disc-lay v a stable manner n additicn. tne 
width cf the discna r ge cell can be changed as desired 
according to colors making t possible tc obtain tne AC 
t y 'pe plasma display panel with an improved wh \e dis- 
play quality that has desired chromatic ity and color tem- 



perature 

[0017] In the first configuration above, it is prefera- 
ble that an address electrode is formed on one of the 
two substrates m the discharge eel and W1 is larger 
than W2 and C 1 is larger than DC, where VV1 s the 
width of the discharge cell r wh.cn tne phospnor having 
one color of the plural ty cj colors is formed, D1 is a 
width cf the adcress electrode formed in this d scharge 
ce i! \A/2 is t h e ."loth of rh( ^ d'^nharge red in which the 
phosphor having a co.or different from the phesphor 
termed in the discharge ce ■ with tne jvidth W1 s 
forme:, and CC is a width f the address electmde 
formed in this Discharge eel With this configuration. 
^ nee *he widt 1 ^ cf the address electrode is changed 
acceding to - a- cf the disona-ge cell th s substantially 
corresponds tc- the .olume ct re d scharge sc ace cf 
each rj scharge cell) an e'ectric cnarge formed bv a 
wr te discharge r eacn discharge cell car :e changed 
ac cor jmg t the v i orr e c:f The d^scoar ge space e* eacn 
discharge cell As a result, the complete lighting write 
vctages cf the d scharge ce -s car oe mace sucstar- 
L i -=! !y u " 'orm a ".on g : c crs 

[0018] :n tre ahCvC con' gurat; : m it is pre'emb'e 
that r1 substantally eouals r.1 where ' 1 s the ratio cf 
t ne \\- \z the C ' and r2 is me rat o c me Wl: tc '~e 02 
With this configuration, the vo urn- of the dis"ha--ge 
soace cc eac^ d scharge ce. and the electric charge 
f l} rr-ed by -a w f e discharge o eac" d-sctarge cell can 
correspond tc each omer r a mere o-ec se manner. 
[0019] Also in the above ■x>- f igura;ion. it is pre ; e-a- 
b!e that a t!-e chosphc^ .s formed r the discharge cell 
hav ng the wio*n W1 anc a g^eer. ohesohor or a red 
phosphor is termed in the dis cnarge cell hav^g the 
vv-dth VV2 With this oonfigura? on higher chrorratioitv of 
write emission can oe achieved 'he r eby realizing a 
white display vvth an excellent qi;a i*v 
[0020] ' n addition in the *-.rst configuration aoove. it 
-s ore f erable that an address electrode is farmed on one 
of the two suicstrates r *he d scharge eel!, a sustanng 
elecode am 1. a sca^r.rg elect-o^de ?.-e termed cn the 
■other substrate ^n the director perpendicular to the 
address elect^cde. and a vo-tage wavefemr having an 
ircl.nec pc^tc" changing gradua-lv is applied to *he 
aodress electrode, ^e sustarong elechoce x the scan- 
r ng electrode ;n a^ : mtia zano- ce--" d followeo by an 
aodress oenoa Wthmns ccnogurati on a v: Itage oemg 
arcp:iea to the J-scnarge space at t-e time the ir t ahza- 
tion cenod s completed can be made subs f antiai ! y 
eoua' tc- the d scharge starting voltage of the discharge 
, :e il As a resu-V *t"e -:cmple*e l-gh* ng wr te voitages cf 
me discharge cells car be ma tie substantially unife rm 
among colc-rs. 

[0021] n above configuratic ^ . r \s prn-ferat-e 
mat f ne inclined pc-rt i on has a portion of voyage 
ncr ^ ase and a portion of voltage decrease With this 
corf guration. a simple voltage control can d' ve the 
panel in a state e manner 

[0022] Also, m the above configuration it is prefera- 
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c e t-a* re - : ~e a : ct a ~ c=s a cere- r a , a taae 
err ge ete "rat s J : . ..s e s~a e r ^s gca- 
: c earn s:?: . :cta ~ "c e~e;t ra: a . .: tage ce c 
:: re : ceaee so ace at re t ~^e 're ^ ta "za- 
: z~ :e r : :: s • • -c: J eec ce ~aae sesmta , 

- 3 - r- O. - ' - ^ - - ■ ^ .. - - :.: 3 3^ ' 3 -C - ■ * * ~ ~ 3 S C 3 ' C 

[0023] • ' " i::^:-^ r a:cv= : 

c - ^ e -ac ~ 3 --c - ^. 3 vc *aae ^ ' r e a-sca r ge ae 

a -eae scsa3- a , t:.3 r a :: s rcc-r ea-cg , c- 

cecac 5^.::: r es5 :e r s ::'":e:ec ;V 'r 
s : e' gcat a~ *re:c-cie r e gc -g a. r *e * 3. : ages :*' 
re a serac- :e a :ar ce -^aae s estate v cr-~ 
^ ~" -* 

[0024] A- AC tee z asnoa z e a . cac ~ aecca- 
ace /, r 're sec 3" a : : ~* gu r a:: e * ' r - e : r ■,e n - 

c^ ecres a ; c~t 33S^a:- ac a eaa< sccstc:t- 
accss^geac ): n e' a, r :a-e r s cerpasea t~e r eoe- 
;.■ ee^ a c ca :y 3* a ecarge ;e : is s^r-cu-jec by t~e 
eec* s.-osrate :"e:3:<s.cs:3:erjne:a rr e r s ac 
ae aaaress e e erode ae a ore green r r a: :n:sc^: r 
are creed c re cae sacs: rate -r re j sera r ge :e 1 
VV1 s a r ge r cae W2 ana D 1 s a r ger tfee 2)2 whee 
W 1 is a vvicJt^ r" re : sce-ge sen n ;vr3- ere so re 
clue green ac re a ees ohcs s fc rmeo ana 2T .s a 
war zJ re a::ress e;este>de r rmed ~ r is d:scharge 
cea and VV2 is a '.vein r re uiserarge :e m ,\na:h re 
eyesore "av r ^ a ::s r dif*e r ec *ce re encsohr 
hrme: n re discharge ce:i 3 :h re vodth W" s 
'omea. ac 22 >s a cth c ; re adaress e : ectr3ae 
•drnec th = s o.scrange sell VV th tn.s : : nf:gL ranc^ 
siP3e the -.v:dth of the address e ! e3trode ;s 3hangec 
according r that of the case narge ce. j th^s substantia! y 
oorresoonos to the vaiu^ne of the -discharge so ace at 
eac" discna-ge eel- an electro cnarge fa^rec oy a 
■/;oie discharge in ea:° C:S3harge 3eii car ce cnangea 
according to t^e volume of 'he disc narge space o f ea3h 
aisana-ge ae As a -esu3 wnen t H e w oths of the o s- 
cnarge eel is a r e a if + e r e^: from cc'cr tc color re AC type 
c^as^a disc ay cane : a.^tn an exce'lent d scay oca^y 
: k 13 t aoh'eves a stab : e wnte a : saharge and o r evenrs 
ermeous aiscnarge a^d discharge f hcKe r so as to 

^ 3 coper a:sc ay : n a staole ^anrer can oe c btanec 
■ ^ addihc^ re ,viar c f the a scnarge cei can be 
ananged as aes-'eo aaacrorg to ;c o r s -caK-g t pes- 
s:raie to obta- r.e AC tyce p lasn-a j:SDiay cane vyth a~ 
^o proved o,h:te display aaalitv that has desired chroma- 
t city a r: aa c r f e^pe"at^ r e 

[0025] - re seaa^a aanf g cat : r. ^c :ve * ? c^e*'- 
eracie ra* srsta"' a y ~a..a s r 2 where ^ s re 
v 3 r, : jM^e or ta re C" and r2 s re care a^ f h e IV 2 3: 
:r e 2 2 Wr r s a:r* gc^atic- *re oa^e 3 ; the a s- 
ana r ge scaae of eas" asaharge ce.i and tne e;ecra 
:na -g e f 0 r^ e 2 5 -te d!sc r arge n eaan d ! scha r ge 
3e<> can cc rr esracnc ta each other .n a care precise 
— a n r. e r 

[0026] A, -a - second aanf.g u r a i;; : - acove t s 



e o a 



z ^e'e-ac e *^ at a 
:c:e ae " a-v^g 
: - a "e a r;a:'o r 
t-e o'' ar 2 W t h t^ s 
tv a* o- f e e r *° 5SiO° aa 



- s r-r-ea - :^e a s- 
a -a a g-ee^ a^asc^:'" 
-ecraceie ^3,-~a 



gu r at ■; 
e ace.- 
e e^t : . 



;g — 
r erec 



ca f 



[0027] A- AC t,ce : a sr-a a s: a ■, c a^ e ^ aaa -a- 

a^ae 3 r re *r c aa- ; acatr- r *re c-ese^t -ve p : :r 
^a ^aes t.vo s^cstrate- ;ccas ng eaa^ ore' a- r ca rr - 
e^s ^t-r:se: t^e^ecrt. 1 . e-^n 3^ 3ad'ess ee:^::-r 

* - - - : ■ ^ ^' av: oo^^i'-^ as-sr^^o--"- 
rr aae a^a a v r a eearoae t^at 3 r e ; o fr ea 0^ :^e 
;t^e r s^cst-ate ^ r>e .: -e .3 a - :o:e^:.a r :c t^e 
aaa r ess eeat-aae a a^oa^ty a-f : sa~ace aeas s-'- 

* ..- :e .: z\ —e two acst r ates an-: r e Da r r;e ^ ? 3 r^ a 
p-..e o r een a r r ed chcsDho r ^orcec >n each of toe a ; s- 

- a - ae ae: s A war *r.e a:sa-a r aje 3- n c "w 
crscc- -a, '3d at east a^e ao ; c r a' b .e g r ee^ anc 
3: s -;o-- - : s a:^e^e"t ' r aoa a owtn 0' the aisona-ge 
:e 5 in ,vh r the pease res hav^g othe f 30 o r s a r e 
— -e: A c ta ge 'oaveha-c -av rg an in c: ned aar: e 
a^a^g.^g gca^ahy s accned to re address e:earoae 
;he susta nrg e esw- ae a-- the sca^^g e ectrcde ^ a^ 
:n:: ahzation ce-od followed oy an address oer.od VV th 
r'S zz'-* d-oaa' a ~ a voltage be ng apol'ec to the as- 
aharge space at tne t-ee t^e imt alratia n pencd is ac^- 
c.eted aan ce cade s jcstantiaily eaaa' to the disahace 
sta-trg vctage of the d:S3narge 3e i As a resu t are" 
re waths a* the d-scnarge ce : ls ac different free aa c 
ta a3lo r t r e AC type p-as^a disc^av canei av f tn an. exae - 
■ ent disp'ay :ua l ty tnat achieves a stable oete as- 
aharge ana 0 revests eTonec= discharge a^.a 
discharge flicker so as to r eanze a proper disci ay m a 
stable manner can rae abta ned r addition the width 0* 
tne discharge cell can ce acacgea as aes -ea according 
to colors. caKmg it nassi e to actar the AC tyce 
case a display panel oah an . reeved v/nite aisciay 
quality tnat nas des.rec ohromat.city and color tempera- 
te re 

[0028] n tne th.rd confsgj -atior aecve a .s crefena- 
bie that the calmed portion has a ca^ron o* vo'tage 
neease acj a oort or of eoltage decrease With r s 
cc n< ig jratic" a simple vohage ccntroi can drive re 
panel in a staole manner 

[0029] Asa m re red con^gjraticr above 3 s 
ere f eracie rat tne :03lmed doto- has a oo-tion 0*' a 
voltage change oate that 's 1 0 V'us or smaaer ^r is con- 
^gj nation ca^ staoiy oDtair the e^ect that a vctage 
be c^ applied to the discna-ge scace a* the time the :r - 
racatian ce r od s comee'ed ca^ ce mace substan- 

* 3 v eoaal ta the -oiscearge starrg voyage cf t h e 
discharge ce 1 

[0030] 'Cane over a- A2 type e a^roa aseav ca^e- 
r accardanee with re rurtn ce- f iguration of tne 
r r ese n : invention excludes two s.rstrates opposing 
eacn ether voth barne r s nterposeo thereoet^een a 
oicality of a saharge cehs surrounded by the two sc- 
stctes a-o tre car ers and a phoschc r formed m eac- 



4 



EP 1 058 284 A1 



ot the discharge ceil A width of me discharge cen in 
which the phosphor having at least one color of a plural- 
ity of colors is formed is different frorr a width of the dis- 
charge cell in which the phosphor hav ng another color 
-s formed A residua! voltage in the discharge cell is 
made substantially equa. tn a discharge starting vctage 
of the discharge cell at the time an initialization period 
mllowec bv an acid-ess peood ;s completed. With this 
configuration the ■mmplete lighting write voitages ;»f me 
discharge cells are made substantial-y on form among 
:olors As a result when the widths of tne discharge 
cells are differert from color to color, the AC tyDe 
olasma die play pa-el w.th an excellent display quality 
*hat achieves a stable write d scharge and prevents 
erronecus discharge anc discharge flicker so as tc real- 
.ze a pp. per display in a stable manner car oe obtained 
n acmco- me width of the discharge eel can oe 
changed as desired according tc- ;:>lors maKirg t pos- 
sible m >b*ain the AC tyoe plasma dismay pane' with an 
mprcvej .vhiteJ sciay oua ity thai has :esired ; k nrr3- 
ticity md "Dior temperature. 



[0031] 



v e vew .■ : lj s- 
f the t'i-st 



FIG 1 is -a cartiallv brcken pempe: 

m: an AC tyoe plasma d sp ay p-a" 
erriX'jimert '-f the present ovent-cn 
FIG J ts a :mss sectional v=ew c* -!C- 1 along the 

A-A take" in an arrow Ci r ecticr 
FIG. : is a graph showing complete lighting write 
v -itaqes cf 'he plasma display ranel of the nrst 
embodiment and that of the Ci.jmparat.ve example 
wim -espect 'o the cischarge eels of respect-ve 
c :■ ■: rs 

"I 3 4 is a mess sectional view illustrating an AC 
type plasma d. splay panel :>f 'he se::nd embodi- 
ment ^f the present inventic n 

is ^ c^art showing enve \ : *ao.e wave^o r -*ns 
of tr.e AC type plasma display pare! cf the second 
emtc .i-mert 

FlGs 6(a and(b)are graphs for e «: pi ?ring t-e wail 
: tage change cf a ci scharge :ell "the sec end 
emDociment 

FIG r is ,-t graph for evpammg the wall v;>ltage 
c r an ^e o* tne discharge :ells o f respective coiors in 
tne realization period of the second embodiment. 
Fl 2 S is a cmph showing complete gh f ng wnte 
vc itages of the plasma disp ay panel :* tne secc nd 
e-'-pc diment with resteer tc the discharge cells of 
respective c-.-iors 

fMGs 9(a : ard {bi are graphs shewing the wall volt- 
age change n the mit;a!izat on penoc cf a corven- 
*'cnal AC type plasma display panel 
" G 13 is a c hart showing drive voltage waveforms 
of the AC type plasma display panel according to 
another e<ample of the second embodiment of the 



pi e^ei is. ii ivci iltji i 

FIG 11 is a partially broken perspective view illus- 
trating the conventiona- AC type plasma display 
panel. 

FIG 12 is a cross sectional view ot FIG. 11 along 

the line B-B tahen m an arrcw direct on 

FIG 1 ?■ is a graph showing complete lighting write 

vcltages of tne convents na 1 p asma d-splay panel 

wfh respect rr. the discharge eels o* resoe:tive 

coles. 

Be si Mode f or Cmm ng G^^jt me Im-eM on 
(First Embodiment 

[0032] The foow.ng = t a cemopt.on m the erst 
embodiment the present :-venti::r w-th -e'erence tc 
the accompanying drawings 

[0033] r IG 1 ■ "r a parti al-y Pmken perspective view 
illustrating an AC type plasma display p anei meremar- 
ter simp y referred :c as "a cane:") a moMmg tc- the first 

section a 1 vew of ^ 'G 1 aio n g the ! me A -A ta-:.en m a n 
a -tow cr-ctio n 

[0034] As is sr..;wn n -iG. G a panel ■ ? the 
p,^ eser t ~.'-r>tc'i men; is prc-v ceo with a fmnt suostrate .' 
and a back sansr-a'- 2 opposing eacn other separated 
bv a discnarce sc a :e Cm the frcn! substrate 2 made of 
a 'rar.sparent ma:-ra such as a giass a pljra.ity : f 
pa-rs ot strpe-shared s:ann ng electrodes 6 and sus- 
tain mo eeitrodes ^ a"e a r ra r gec iubstant; ally in pam 1 - 
lel with each other and covered w th a dielectric layer 4 
and a cr elective c :.acng 5 i5 *np e-snape : ( belt- : ike bar- 
riers 1o are a-ange: between the front r.urstrate 2 and 
the back substrate 3 -n the direct- :-n perpendicular *c the 
scanning elect--oce ard tne sustaining elecrode 7 in 
the spaces sumoimded oy the surface substrate 2. the 
back sucstra'.e 3 a^d me barners 1 . a blue d scharge 
cell Mb a green discharge cell 14c and a red d.cmarge 
ce I Mr form-: sequentially as shown r F G 2 
[0035] Between the adiacent barrers 1:. stripe- 
shaped acdress e-ctrcces 1:o 1 5g and 15r corre- 
spending m *-e cis:ha--ge cells Mo. 14g anc Mr witn 
respective odors am formed in oamhe^ with the barriers 
1 G and a r-lue ph : sphor 16b a gmen phosphc r log an J 
a r ed p^osooor ic" are formed on the acdress elec- 
trodes 1!:t 15g a-. : l'5r towarc tne s ces o* the barriers 
"12 on bcth s:des V xed gas o ; «encn and at least one 
cf neiium neon a-vd argon is sealed n t h e Cischarge 
cells Mr. 1 4 g an : Mr 

[0036] Tne a cress electrode Got fmmed n me 
blue discharge ce' Mb is -called a olue address ele:- 
trc-de 1:7 b the av:dmss electee de 1 5g termed n me 
green discharge ceN Mg s called a green address ele .- 
trode 1f-g. and tne address electrade 15r termed n the 
red discharge cell Mr 'S called a red acdress electroce 
15r. 

[0037] As is shown in FIG G when the distance 
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:e::.e- re r^ er "3 :;rrat r *r p r a scrrge 
• e rp ~ --e a. ar :* —~ z r a srage ce 5 
exressec Co . . c re 'j stare cetwee~ re ca^e-s r 
ree- :e ( *4g e re .war 

: - -e-" : s :~are :e - -ex:: "esse a c V, z ar "re 
j p-r.ee- '.^ pa- er * 5 :c3:!-: r : *r -ec 

assrrer e *r a. ar r tr ■ ■= a a s r age 

; : , v, *r , re :e? re-: ?: as r sat- 

: • V...: ■■ Vr *"e o rr ~* *r a r 

caress e - r a- '5c = errssea c, 3c tra*. :* tr 

^:j^s^:e:*-]r * 5" c . Zr ;r y ar les c^: s: as 
rt s ; > 3c > 2a > r rr r r re aaress e earres 
^: 4 ;-^r ':r r e ?/\r^: r as ta ce raatea sr - 
stara > re .ere- r re a -srarge :e s J dg 
a ° c " - " 

[0038] Next r. r . ; .-. • s a aesrr : or of re 
: : - : smay -g csrage e — ssr~ a' re :ar 
: - rvccrdare v. :- re preser e-rca mer a.- r -e f er- 

en;e r -rs " arr 2 

[0039] - s * - 3 rr aperarar a pastve ar te 
p rise v.: race a vr te v; tage s acrrd to re access 
electrodes J 8o 1 5g ana J 5- or a a negative scan poise 
v0 !>aae s acci ea to the scaring electrodes c so that 
a wnte aiscr.arge occurs n re discnage cans 14b -4g 
3 - ( ;i rr res sterg pose *e change on tne surface cd 
the corect ve aaahrj 5 a" re scanning eieorodes 6 
[0040] " a srseorr sustar opera t r ' rt a 
r :grr sr:a - arse r 'a r s acpi ed to re srtan- 

na e ectrces " re" a negative s^sta n crse voltage 
■s acp-ed to tne scann ( ^g e ectrooes 6 and the s^stam- 
■na eiectroes 7 3:ternate y so as to rairtar the sus- 
tain aiscnarge -orHy a negative erase pulse voltage s 

appi.ea to tne Sustaining e. ectrooes 7 so as to stop this 

sosta^ : <r- a-oe 

[0041] As a scecific example of tne pane "0 r re 
p rese ^ : errccd rent tne discharge cens nave wiotrs of 
Wd" 1 = C 37 VVg J = C 28 m ana Wrl = j 19 rnrp 



tne : ; o r e r 



oas a 



:n r 0 C8 



a n c re c ue 



green ana r ed address e:ecrodes have w-oths of Dtr 



168 r- 3-d DM = 0 1 '4 nn so as 
to ce - crrr: o- tc re orr c' re .: -rr-r ce l: s c f 
resceat've aarr ^^e eier c charges f orrec on tne 
v.r n r e -rotective rating 5 n the hoe green 

a - a reo^sorge cede r r r the rsolay operation are 
exp-essed cy -2c 1 Og1 ana Qr 

[0042] As s s^own n ~ 3 1 the vc onne ratio o f the 
discharge scaces d" tne b^e green 3 nd red d.scnarge 
ce I? rc^ox -ater can ce rgared as re .v r rtic 
:o ;-e : s r~ r j- :e'is * - ao-g oo or ^h e re- 

' -e t-e vc re rate n~e~rred abeve s Wb" Wgl 
c\r - 5 c a Also re r* o a" tne e ectr a charges 
fo^e- on re srtaces c' *re protective coarg 5 r tne 
b!ue ^eer _ra rad aiscna-ge eels during the display 
operroo expressed cy 3c J 3g1 3^ srstant al'.y 
coT-esconcs to tne rdth nai.io o* tne address elec- 
trodes nances Oc- rgl 3M Therefore tne relafor- 
, r r . ' gr 2'" =5 4 3 .s sat^sfea 



rreo.r:y :r s.rtrs d'r r::r: ,rr:r: 

c r ree^ ar a e: a a r are :e s j ^p J -a a^a 
'4- ..eta - -r.e e e r : a^ares 2r J 2 a * ar : ^ r ' 'r at 
arsta-t a' , errs: :r *: r e . a r^r r* c / *r J - 
rare sraes : : :r a srare aer r' r'-r :r r 
Ar r: : r^.ar a. r ;:: :::.-"e-:e:* 

er r : r a so- are a - a .. "~ -* ^- r acaa- 

■e- st .r :r ce rta -ea 

[0043] -a- a or r r -xamce t^e p-^e rer 
a-a a: a sr are ae s ar aes gr a r -a.e a*rs r 



as 



.-. rr s r ^cz 
•a- * r 

: e pra 
rage 
^ n o 



. -a-e ;* t^e sce: f o exa'r e :* t^e reseat 
-e-t ar a > *re aaarss e ectr aes - :r a s- 

- a r - a . e 
" 8 -T ^. n * " s p a " e r e 
rred o^ * h e solaces ot 
re r^e ree" a. - a ra as- 



-arr :e s a ; a fe'e-t :: ar ar aes 



g2 = 23r- 
t^e e ecrr rarges 
ratre aoatrg 



s aar i: re a : sc ay ace r at r excrssed z\ 
^..^ 2r2 ears re a, dth rate a' re aaar-ar 

e^ectrar nareiy 3p2 2r2 Dr: - other v. eras 2r 
22 = J 1 ' ssats'ea s a : n e e ear c r ages 
stora r re srfaces r' f re prtective caatrg 5 n t^e 
j sr roe aeiis r r-c-rt r aror ar oar - r r —t : - 
ta re vdre ra^.o of the discharge spaces of the co^e- 
sponarg discharge ceas r rs case a d scnarge 
cecc-es .nstacie - tne c^e a.srare ae:l ^4b tnat s 
re v.rest d:scnarge cell aanog ermeous rsanarge 
o r discharge *hcke r 

[0044] \ext r, G 3 sraavs the resrt a^ rasurg 
arte voltages that can perr a r te oischarge staMv 
n a write operatior ..corr.p ete ! -gnrg care vcitages- 
.oth respect to tne cans tne specific exao-ole and 
tne rrparative e>arpie z 4 the present erooa^rrert 
described above r FIG 3 a sohd Ire denotes tne 
measurement result ,n the panel af tne speahr example 
afthe resent erpoarrent and a dasnea me denotes 
rat o f r-e comparative exanpe of tne resent embed - 
^ ent - tne fallowing desenpt on complete lighting 
arte vc tages of t^e Piae green anc red discnage cells 
ar exresseo py Vod Vgd and Vrd 
[0045] As snown m F!3 3 n the pane- of tne com- 
part^ve exampr tne aomoiete !! ghtmg wre voltages of 
re b'ue green and red d^schage ceils ar Vbd > Vgd > 
Vrd nd catmg the large ■jiffe'erce between tne r voy- 
ages r oraer to operte a serge disoiay in sue- pan- 
es - a stable manner * s necessar rat a vvre 
vcrage e designed to be n g^e^ tnan the aoroiete aght- 
ng write r tage of the blue disa.harge :e;l Vbc that s 
re rgrst complete : gntmg wote voltage ar rg those 
w ^ e " :: ?: nage ce'r z c al ! aorr m r s aase s nee a 
mitage t-at -s at least J 2 v n gher tna- Vr ao ce 
app*;ea t? re red d stharge ceii navmg re ovaest com- 
0 ,ete gntrg arte vo-tage the arc-age ceaa-es 
jnstace aausog fhaerd error wr:e opertion 
[0046] On the ether hand as shown - - "2 3 n 'de 
canei of the specific exance cf the prsent erpodi- 
-nert r:e the discharge :e;is of ai; oc ors -ave sac- 
ranra' v re same oornp'ete lighting wrde vo'tages Vod 
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12 



V'fJG dri'J V [ U . U Its wi lie ujjc; 

among the discharge cells of all colors, thus preventing 
flicker o* display emission and occurrence Df erroneous 
wote oc eration 

[0047] Thus, the address electrodes 15b, 1 5g and 
1 5r are resigned to have appr :pnate widths so that the 
electric charges oorreso onding to the vo-umes cf the 
di5:harge spaces of the blue, g'een and red discnarge 
rjft h fi are stored on the surface-, of the protective c oahno 
5 n the discharge ce ! ts of corresponding colors during 
the d isp-i ay ocerat.on. thereby obtainmg the c-arel that 
achieves a stable disrolav discharge without erroneous 
d'scharge anc discharge flicker 

[0048] The present embodiment ^escribed the 
oase where the discnarge :ells nave wicths of W'n > Wo, 
> '.Vr H ■ /.ever even c &e widths cf the di^harge 
- , ve another re.ahoos^p with eacn omen me pa- el 'ha: 
achieves a stable disp av discharge without erroneous 
d-scharce and discharge flicker :an be obtained by 
d~s-gri~g tne widths cf tne ad dres^ ele:tr .des so as to 
be n pf :»pcrt on to those of the so barge : ells i n wh cn 
,^r 3 r; C'!^--" trodes are *o r med Also- *he ro-esent 
e^boci'ment riescr bed rhe oa c -e Vv.here the width- ot the 
address elemmdes in me disooa-ge cells :f resneotve 
c - | or c are designee so as to be n re rope rti : n to those of 
the d'sona-ge eels, d-.s. srnpiv designing me w dths )f 
the address electrodes so- as to ce n the crde- :* the 
v\ d'.hs o r " the dis:ha-ge cells also can ob*am a pane 1 
tr at achieves a stable disp.ay discharge w mout er-v-ne- 
ojs d-s marge and discharge thokeo 

(Second Embod-ment. 

[0049] The following s a desmipti cm M the second 
embodiment of the present invent ^n, wdh reference to 
accompanying drawings 

[0050] F'G. 4 s a ;:ross sectoral view n the warn 
direction illustrating an AC type piasma Jisolav panel 
■: i e r e n a f te r sirnp-y r e*er r ed to as a panel"' **e * i r e t 
embodiment of the p-esen* invenhoo 
[0051] A= is shovm n F;G 4. a panel 20 :f the 
r.resent embc-ditnent if provided with a front substrate 2 
in: a tack substrate :■ opposing each other wdh a ore- 
:e , ern-ined space therebetween, and the scace -s 'Ned 
/mh gases radiatmg u.tmviolet 'ight due to ziscna'-ge. f :r 
e<ample. neon and <en:n On me front rUbstrate 2. a 
ornup :>f display elect-odes ncud-mg belt- 1 ke soar.nrg 
e:eotrodes c and sustaining e'e:trodes 7 are formed 
substantially n paral <=•■ which are f urther covered with a 
o e ectn: layer 4. Aitnough not in me figure a protective 
Over no ay be -ormed c- the dielectric layer 4 as " the 
first embedment On the back substrate 2 address 
eectrodes 12 are forced in the direction oe-pendi::uca r 
to the scanning electrc.de 6 and the sustaining electrode 
7 A plurality cf telt-nke barr ers 13 are provided 
between the surface substrate 2 and the back substrate 
3 in parallel t: the address electrode 15 
[0052] Between the adjacent barriers 1 1 one of 



50 



16g and a red phosphor tor is orevded on the back 
substrate 3 so as to cover the address electrode 15 
sequentially A discharge ceil J 4 is formed in the space 
surrounded cy the surface subs'rate 2 the tack sub- 
strate 3 and the barriers ■ 3 and the discharge cell pro- 
vided with :he blue pnosrmor 1 ^ b is called a blue 
discharge :eil 14b, the disonamje ce i provided with the 
green phosph:r 1 6g is caded a green discharge cell 14g 
and the discharge eel s provided witn the red phosphor 
1 0r .s called a -ed dischame ced '4r- 
[0053] The roiiow.ng is a oes_ nobon of a method r'cr 
dnwng the panes 20 for disc ay ng an image data on the 
panel 20 of the present embocimem. with reference to 
FIG 5 

[0054] A method c n-M a - to the conventional one is 
used as the method fc r dm* no me par el 23 . m a: -s one 
tie d period s divided mo surotields having the A<e*ght of 
e- 1 ssi on rernd base I on a Marv syste— sc that gra- 
dation s disoiaved by a comiDmat-on ■:>* suofields 'or hgnt 
emiss on Tne subfie o .reuses ^n ir tiahr.a: on :er od. 

-^dd r ess npnrid and q - i^t:-nn n^ r ■"' oi 
[00551 F-C- ? smows ; *age vyavefo-rrs to be 
apched to the e ectrodes As is snewn in FIG 5. m the 
mo alizati: n period, voltage -a,.^d a wave^rm rhat 
graduady increases and then ^e-meases with lecoectto 
tne sustamirg e eotmce " a---i aoicress electn de 13 
dncl.ned vo'tage) is .-ifpied aii *ne scanning e>ec- 
trc :es 5, >c t~at wad ona^go s r-^ .: on the dieleotr o 
;aver c- and *he ohospnors -k- 

[0056] In the address r e r •:-J a postive colarry 
pulse according to d-spiav data is ape lied to tne address 
electrodes '5, and a negat-ve f : ■aot > puise is ape iec *o 
the scann>ng e'ectrodes 3 sequentially This causes a 
write discnarge -.address dis:ha-g-; ir the dis:narge 
;eil 14 at the intersection ..f tb- address e:eotrode 15 
a- j the scanning ele::rode 6 ge-eoa-og charged parh- 
, : | es a positive polarity pulse -s not applied to the 
access elec?-: des "3 c responding t-o t-.e d sonarge 
ceil 14 with n o data to be Jis: laved 
[0057] in the subsequent sultan pencd. A2 voy- 
age that is ^u^cient to susta^ * K e discbarge .s applied 
between the scanning elerroa- 6 ano tne rustammg 
elertrode 7 for a certain :enod generating discnarge 
plasma m t"e discharge :e-l '4 n " : n the wr te d s- 
charge (address discharge) urred. The d sonarge 
plasma generated as atove emotes the onosp^ors ' 3 
sc 1 as to enrr. light, thereby displaying data on the pane-. 
[0058] n the presem emo'diment Ba^ 1 gA vy j • ■ 
Eu is used as me Dlue cn:-snn..r 13c. Zn ; 3. 3 4 Mn is 
used us tne green phoschor *3g and Eu :s 

used as the red phosphor i6r The b-ue discharge cell 
J 4b has a wo'h Wb of C 3 7 mm tne g-een n-s;h3rge 
cell 14g has a width Wg :f : 2b mm. me red dis:harge 
cei' 14r has a width Wr cf 0 13 r-m tne barr-er 1 has a 
width of 0.08 mm, an i the total width of tnese d;s onarge 
cei':s of three coors is 1 db mm In mis case, 'he enrc- 
maticity of the white emission obtained by synthesizing 
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[0059] \ext 



= ge 



-ent ;c * owrg in me a scnamje s 
[0060] -o:ro : -e V to to mai 



; tre omt - a if c tr 
; \w V s "mo - : t " ~ scarr r 



v; ^ 



Ve Nexi at t,me to e-ec:r:c cctent a- :* t^e sustan- 
:ce 7 , s • -. c.^ : :3 Vs x - As a -es_.it the a- 
• ve e:ect r c rote n c;ai Ve deceases so mat tne voltage 
Ve - Vo ce^g app' ec to the discharge srace deceases 

-us *me d schawge stops S.tseqjent;y a- mcineJ 
v : , !aae - ,;n, ; r *oe e.ectrc cctent a' : ; " 'me scom^ rg 
e ec"-::e c gradua y decreases from Vc to C s apor.ed 
*~ trie scar "one e : ecmode o 'ne reiative electric ccter- 
V3 I \/p decreases a ong w tn toe aponcation o' such an 
-cimec votage s: tnat tne discharge starts agam at 
: — e A v.- hen tne absolute va ue of the voitage Ve - Vw 
cemg aocVea to t~e discharge space r eaches the dis- 
charge start ng v.; tage 7 f c Higher Due to th-s dis- 
:narge start' no ? r c^ time A the „vali voitage Vw aiso 
decreases graduaw. and then tne discharge stops at 
: ,ne tc .vhen toe . otage tc he accied to me scarr wc 
— ectrooe 6 oe comes Z At th s time, a res-dua voitage 
wg = v.v - Ve is ::e ng aophed to 'me discharge space 

[0061] " 5-n :e * n e electee current 's - A * owing at tne 
t-r^p a o^ennrge oemms m t^e i n t ai>zat.c~ oenod s n 
ooooortom to jVe ot t~e c^a^ge -ate of vo tage appnec 
to tne sca^n ^g e.ectrode 6 na r ^e y dVe at s made sjt- 
^0:em'y sma'i rh e r eoy heeo ng me electro c_rrent Is 
very :o-,v Aiso tne wad octage Vw s gereratec 
^. 3l<; ^ a ;:3 i —-^oe s femed c° the d e ectric ayer 
r^rVa'W-arrge ^^-^ore .vhen a gradual y 
-c neo vctaqe c acc-ed me waN charge cegms to roe 

eV— ~- ;V e : ~ 6 'Ve , :. hage Ve - Vw be ~-g ape ed 

tc ^e : scnarge so ace e;<ceeos tne discna-ge star: w; 
,otaaeV f a^j keeos r c reas ng sucstant-aMy m propor- 
: - :r 7 - e increase of voitage app ied to 'me seaming 
eiectmde 6 ~ne^ .vhen the voitage aprV-eo to me scan- 
eiectmoe 6 •$ lowered graa^any t~e oa.i charge 
; ^om tre t me me acs: me value o f 



[0062] 



soa°n no e ectmoe 
cnanges c* .vai mitages v.' 



•~ - ' - — - - ^ k - 

IG 7 Jotted 
\vo o .w a- N j Vo a 



-m r,e.;fj; 



c-a n 



d.sc^arge star: -g voltages V fr ana V T g t-e md and 
ree r d.?cna-ce oeiis as m the c^ese-t enboJ" r e r t A 
soi:d ne -dicates a r eatve e^otnc cotent ai Ve tne 
^ca-wng electrode 6 with respect tc the o.sta -rg eiec- 
f , ::e 7 . v - en a r^ incited voitage is opened to the scan- 
troae 6 Since tme clue d-5ma r ge ceil ^as a 
mj vo tage Vfb ts 05 'mode cegms 
a r e r t h a - rmorse y tre r ec and green d.sonarge ce ;S as 
s^own m ^ 3 7 However tne d scr anges of a three 
oomrs o^ d scrmme oe-s smc at t^e s ame t me * me t3 
. p ; w o, so me residual voitage Vgb ot t^e c.^e cis- 
cnarge :e ; -.s t-e n^hest acr eving Vgc ■= Vm Srri- 
any he residue. vcitag*rs> g- j - - ■■ - - j 
aree - discharge ceils achieve t-e relate- ships c f Vgr -■■ 
Vfrara Vgg = Wg When a voitage a:cVad to tne scan- 
ning eiectrooe 6 is icvvered gradual./ us ^ ^ ! r 1;cir 
above, tne discmarge of the roue discharge ceJ ceg-s 
ater than tnose of the "e z anc green discharge cei:s 
However the d soharges cf all three colors of discharge 
oei'S stop at tne same \:rr..e Vcre t5 m FIG c- so tne 
nes.dua voyage Vgto o* tne olue disonarge ceil -s tne 
mgnest acmev ng Vgc ----- Vfb Similarly the res-dual vent- 
ages Vgr and Vgg of the red and green discharge ceils 
a—eve the relations- ;ds cf Vgr - Vfr and Vgg - Vfg 
[0063] Thus, as ,s shown m the aocve description 
tne voltage being app.ied tc tne discharge space o v the 
d sc-ar 3 e ce : of eacr. coior at tne end of tne m^tiaiiza- 
t on perod fms equals tne ^esidual vcltage s^Dstan^ 
^aily equa : s tne discharge starting voitage of tne 
correspond ng c scharge cell Accord ngiv. at the ceg:r- 
^ r ,-i ~f t^e add r -ss ceocd the e eotoo cotent a :f the 
scarmna e ectmoe 5 is raised to a cias c ote^tia \ ; a v 
once at time tc as shown nFG 5 -nereoy prevent ng 
the occurrence o £ emcneou s c;scnarge .re"' V" cnr °" 
mzmg wit n the toe a costive pcanty pulse v w r, te vot- 
age s appnec to tne address electrode ^5 the e ecrc 
cotential of the scanmrg electrode c :s lowered back to 
I y. -hereoy acpiymg a sca^ cuiee tc> t n e scorn ring 
electrode c wrce operation V.o-g this f me tma wail 
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voltage stored in tne aieiectnc iayer 4 i-> kept 
unchanged so bv lowering the electric potential of the 
scann ng electroce 6 back to 0 i V) the voltage that sub- 
stantially equals the discharge starting voltage cf the 
corresponding discharge eel is applied to the discharge 
cells. Accordingly, synchronizing with above, a pu se of 
a certain value is applied to T he address electrodes 15, 
thereby sta-ting the wnte d soharge in the discharge 
cells of respective colors m a similar manner. 
[0064] F G c shows the result of measuring write 
voltages that can perform a write discharge stably in 
above write operation (complete lighting write voltages'!, 
using the panel ot the present embodiment. In this case, 
\/c, = ion (V) Vo = 4c D (V). VB = 100 ;V). 
ts - t1 = 1 imsi , and Vc/{'5 - to) = 0 7 (V/lis) , With 
tne present ernbcdiment s^n:e the discharge ceils of all 
■::-lors have substantially the same complete lighting 
write voltages, the write operations become uniform 
r.--n ;nq the discharge cells of all colors, thus preventing 
*'l cker of the disc lav emission and the occurrence of 
erroneous wrte operation This indicates that a stable 

rnrjgej Furthermore as s shown i rt r, in tne 

pare! / tne present emoocrment the n-mmxim v:;tage 
necessary for wr.t ng on the discharge cells of respec- 
tive colors is lower than 7. which s considerably 
lower compared ,v 1 1 h tnat cose to 100 ^ necessary for 
the conventional nanel Therefore a low :ost !C can be 
used fc-f a write pulse generating circuit, 
[0066] For comparison FIG ^(a) shows a -elation- 
ship b- f ween a relat.ve electnc potential 7e -jf the scan- 
ning electrode 6 with respect to the sustaining e ectrode 
7 and a wall voltage Vw when a pulse voltage is applied 
to the scanning electrode 6 in the initialization peri D-d so 
as to h/m a waH charge as m the conventional cane 1 . 
Also. FIG °-(b) snows e ectnc current flowing in the dis- 
charge space at th.s time When a pu:se voltage that 
rises share y is aoplied to the scanning electroce 6 a 
J.scharge starts - stantanecusly. and at the same time 
a r ge electric current 'lows. Therefore, a wall voltage Vw 
stereo in tne dielectric layer 4 also rises sharply damp- 
ng the voltage applied to the discharge space, ard the 
discharge current flows m a pulse manne' ana then 
stops 'Since rna^v charge: particles remain :r the 
space even after me discharge current stcos. a wall 
charge -s formec until the vctage Ve - Vw being applied 
to the discharge space bee ames I- finally 
[0067] Thus the wail voltage formec m the initializa- 
tion period in the conventional Dane! is determined by 
the size of an initiai-zation pulse and ir r elevant to a dis- 
charge starting vo.tage cf a discharge ceil. Accordingly, 
as is shown tn r'G. 13. the discharge cells have the 
complete hghtmg write voltages that are considerably 
deferent deoendirg on their colors in order to perform a 
stable write operaton. it is necessary that the write volt- 
age recuired in the address oenod (address voltage) Va 
is changed in accordance with the discharge starting 
voltage of the discharge cells of respective colors 



ronpnl A 1: ■ * + ~f t k ^vninnnont -\f 

[UUUOj rti/Uui uiny iu li it. i^Jun > i-'i- -. 

various p>anel designs conducted by the mverVors. when 
the gradient of the inclined voltage is 10 V/ ; us or smaller 
in the initialization period, the effect describee m the 

5 present embodiment was confirmed As -s described 
above, a voltage waveform that -ncreases or decreases 
gradually in the initialization period is app'ied. thereby 
driving the panel with the configuration o f the present 
embodiment in a stanle manner. 

w [0069] Also, a stable add r ess operation :an be 
achievec as long as the gradient of the inc ined voltage 
in the initialization period does rot decrease to J How- 
ever, since one field time is about 16 ms when display- 
ing 256 gradation levels, tne gradient of the helmed 

15 voltage is limited to that of 0 5 V.'us or larger in praot.ee. 
[0070] As is described above, th- present embodi- 
ment can provide an AC type rlasrma disc lay ranel tnat 
improves the quality cf wri te d.srlav. *s we I as can p er- 
form a stable write :pe-ati:-r even i + the wnte voltage 

20 (address voltage) s mace uniform in *ne discharge cells 
of all colors ir the adoress :erod thereby rea = izng a 
stable disc lay 

[0071] The following is a description of another 
embodiment with r eference tc FIG 1 ': 

25 [0072] An AC type plasma display ranel in accord- 
ance with the present emblement (ne r e rafter S'rrply 
refe r red to as "a panel") nas tne same ccrf aurahor with 
the panel of the above embodiment shown n F i 3 -V 
The present embodiment c* different 'rem the above 

jo embedment only t that a*^ electric potential _-f tne 
scanning electrode 6 is raisec sharp ly tc a :ertam value 
• n the initialization period 'oi'ewec bv apply-no. an 
inclined vaitage. 

[0073] As is snown in F G 6 voltage Ve - Vw cemg 
35 applied to the discharge space reaches the discharge 
starting voltage V* at time C an j a \\-a\ voltage begins 
to be formed at the same time t~e discharge begins m 
other words, the period befc r e the discharge beg ns (tne 
pence before hme t2) is wasteful Thus n the present 
40 emibocinent, as is snown -n hG. 10 vo stage having a 
sha r p waveform is applied to me scanning electrode 6 
so tna* tne reiat ve electnc potential w e of me scanning 
electrode 6 to the sustaining electrodr 7 rises sharp lv to 
me va ue slight y be ow the discharge stamrg voltage. 
45 and then an incmed voltage --^vmg a genre gradient is 
app : ied. 

[0074] This shortens the initialization peroti and 
extends the time that can be alloca*ed to the sustain 
period, making it possible to increase emission rngrv- 
50 ness 

[0075] As is described *r. we, the present embadi- 
ment :an provide the AC tyre riasma display pane! that 
improves the qu ahty of white d spiay. as well as can per- 
form a stable write operation even it the write voltage 
55 (address voltage) is made uniform in the discharge cells 
of all colors in the address peri ad. tne-eby realizing a 
stable display and further increasing emission bright- 
ness 
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[0076] A trer ;-e ara.e e^ 
re : ase a. r e ft r a sr a-ge 

are' a a r arce ae s 



re 



z e 
a p a 



- :: a, e 
are ce 



t- "re r at 
-e-t aepe^ a ~; r 

a : a >■ A i 5 : : e a e ^ d 
■ a-s .rea ^e'e a'e 
r a a ~a , e a .'. ar 



r a a ~em :es: r ce: 
:e s .v ae- r a^- re 
a ssna r ge aeas "may 
- ma: ;* re 

; \ r 

t~e ra-acte-- 
; a s e s .-re'- - 



[0077] 

;as- : 



As; a::^e -re a J * :es:':e: re 

aPP , ' J *?de .-.a,-*-'"" "a. "J 

-:^e: - t - rat g r aa..a y rrease; a~a **r- 
aea'-ases .'. r -aspect ta re s^sta - "5 e ear a J a a -a 
re a : a 'ess j e to 3: 'ne saar.mg e.ea.trsaes 

-cvevc'" :ne same effect a.sa za^ ae acmevea ^ 're 
.:ase :*' a:: , ^ 're r tage warra — " a. - a a- 
n;- -e] ror'ir rat 73:1.3 ; v ceases a f r :^e^ 
jece^-rs v: r r r-:ec ta re sca rr ~ r z) - • e : : - ^ .: -r a r a 
t~e a caress e eatr ae to a re susta ~ ~g eiectrues z r 
n t^e aase of "• :. :; y-rg re , ^age a,avefrm r-avi^g ar 
- : ~ea art .: - t-a: gaj.a v — eases ar : re n 
decreases ,v r -~scec*. ta re scan- rg e:ectmde ar 
re Sustaining a e:: r ode tc a ■ re address eiectroces 
[0078] ~r*r e^cre re ^vave^rr rat gmcuaily 
increases anc ^e n decreases was desar oec as a voit- 
aqe avarrorm n re rt ! a : zato n pencd ^o>weye r tne 
sa— e e^eat a ! sa aar oe Barneyed a.—' w r a wave f cr^ 
n.ft e r~t fr DrT ^ at 0 - aocve e^baJ "nent design- 
ra a" ^:M r, e: v : :age ■Aave f arr-n sa :^at :^e ces'j-a 
vO'tage 7g cf a s charge a.6:i at t^e ena of :he ■ . t . a h - 
zat;o^ ce r od sucs:antiai y zz rresporcs tc tne d.scna r ge 
starting voltage V af the cc^esponc cischarge zew 
[0079] in aaa tion tne a cave emccaarent 
aesc^bed the carei vvn.cb a oiura; ty of beit-iike oarn- 
ers 3 r e arranged substantia ly in pa r a' ! e ! betvyeen the 
front SoDStrave a^a the baz\* substrate as an e-.a-ac e 
but :~e canei z i :^e present ; nvent;on s not i:mitea tc 
such a acnfigLoa: an for ^stance tne pane! r ^aay be 
co-hg^ed by a^argmg a c^na itv 0* suostantaa !i y carai- 
j G ; p e : t . iKe h 3 ^ e r S » r i c n g ! t u d i n a I 3^0 rransve r se 

oirec: ans so as cross eaan othe r 7oat ! s substa^- 
: a« y as a : att:ae n this aase tne a dc r ess elect r aaes 
are *o rr ^eo so as to oe sucstantiahy " cacallei to either 
; o~gi*^a n al ba- r e-s or transverse oa r ne r s ana tne sus- 
ta-^g e : ectroaes ar a the scanmrg e^ectroaes a r e 
*z rt ~zez so as to ce m tne a r ection cerpend;c jia r tc t"e 
accress e.ectroaes ^he vvaatr of the z scha r qe cei; ^e^e 
naea^s :ne ore - \' r -e sanne d section as t n e Vv^ctn a.rec- 
i:C^ :*: n e accesa e : ect^aae 

[0080] T he '\aqo- -ay oe --caaec: - c t r~ e r- 
Qce; ' : * r :--~as a. :^ a cepa^ti^g 7o r "n *^e sc r t a r esse^- 
* a' c^a f "aa*e r st :s -e r eat ^he e^rpaa -rre^ts c sa asec 
t"is apDi'Caticn a-e to ce acnsicerea m a I rescects as 

:'u5t r at:ve and "c: r est r ctive the scoce of tne ;rve n t on 
Pe -ag -'d catea cy the appended aia f -s r a*ha r :^a- cy 
the tc-egomg aesanpticn =■! changes tnat acme Vvdnn 
the r~ eanmg a - : aa^ge of e a uvaser a , af tne a '^s are 

nte^a-ra *o be e^": r acea 



Claims 

1 . Ar AC type o ■ a s a a s r. a y a a - ^ '"" ' - " g 

: : s^rasfates :::ong ear ::~e" .'. f :a ,r - 

e^s ^:e r c:?e: ; r e r -:r:aea n 

a o ^ r a ty a* a s:~a"ae :e s soaon:-: a, o - 

: s.. cstoa:es a^a ^ za rr e r - a^a 
a c^asc 1 ":^ ; * r "^ea " sat" a* t " e ara^a^g- 
;e ;s 

. . " e " e " . . a : : . * " " e a . o o a - : - . . ' . " 
t-e caas- a - p 3vo: at eas: a^e :a r r a : 
aa ty a'aa a r s s'a—ea .s jr'fe^e^t a o atn 
a' t-e a sa-a^ge " v. ,r r c-aara-:o 

- a v ng arc tne- aa a- ^ ; o r nea a a 
;ne AC tyce casma aspayca^e -as a *7"c- 
t-c n - af na-<ang aoc": ete gr: r - a /. "ce .atages 
a ; :re a senate ae s ^ w" cr t^e c h a sr. - a r s a' 
aspect >ve a a a r s a^e * r ^ea s..csta r -t a y ^ - 



2. AC type pias^a a sc av ca^e: acacdng to 
: a rd 

.v-erein an address e eat-aae s femec c- one c f 
;-e t.v: substrates .r {re a.scharge aeii a^a 

W" is arge r t k 'an Vv2 a^a D1 :s larger :~a n C2 
,vn e r e VV1 is re vvict" of the aisaharge aea m 
,\t ah 'he chascno r ^avmg one cole a" the a u- 
rai ty cf caio r s s f or-^ed and a 1 sa aodtn zf 
the address e eatraace ; onaed -.n this a sc^arge 
ae : and 

WC is the w^ath c f tne d scha r ge ce i! n vvhicn 
the pnospho r -avmg a coior d^fferent *ro*Ta the 
en aspnor formed ; n ne discharge ce < ^ .vdh ;he 
av dtn VV1 is formed and D2 s a vvidf- cf the 
aod-ess e.ectroce h""iea ^ tms a scna-ge aell 

3. ^^e A2 type plasma a sp:ay canei acccmong tc 
a^aino I wherein r " equa,s r2 o,he r e r A \s t^e r "atio 
of tne ':V1 tc re D 1 ana a2 s the race z f t^e W2 tc 
re D2 

4_ ^he A2 type aasrra arspaay oanei accor ng tc 
a a m 2: where rt a P ! ue cnciSpno r s formed the 
dscha r ge aea -avmg re vvioth and a g-een 

phascno r or a r ed phespnor is formed in "Ms- 
charge eel! hav^g the voath VV2 

5_ AC *ype cao^a a sp ay : a - e accr a ng r 

caa ' 

are-e n an aad r ess e eatrde 5 ( a^ea ": r e c*' 
t-e two substrates m tne aischarge ae- 

a sustaining e^ectrae ana a saa-n -g ^ea^ 
trace are f ormed o r the other substrate r. tne 
doection perpe^d : cu ar tc t^e address e ec- 
"oae and 
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in 



a voltage waveform having an inclined portion 
changing gradually is applied to the address 
electrode, the sustaining electrode or the scan- 
ning electrode in an mtializatcn period fal- 
lowed bv an address period. 

6 The AC type plasma dispav panel accorcng to 
claim f- wherein the inclined portion has a port on 
of voitage increase a \ „ a po> r t ic " ot vohage 
decrease 

7. The AC type plasma dtspi av panel according to 
claim 5 where n the incline J portion ha? a pomon 
of a vc Itage change rate that s ■ "J V.'us c - s.mahe" 

8. The A::, type olasma display panel according to 
;laim 1 wherein a residual vcltage in the discharge 
: eli is made substantially equal to a discharge start- 
ing vol', jge : >f the discharge eel' at the time an mi- 
t.a iza* on period followed ov an address peood 'S 
completed 



9. An AC- 'ype olasma display panei computing 

a *'ront substrate and a tack sutstnre oppos- 
ing ea<m ether with bakers mterposed mere- 
bh-'wee". 

a plurality of discharge :eiis surmum^ed by me 
^■nt substrate the back substrate and tne bar- 
riers, ar ] 

an address electrode an: a Dlue green or red 
phosphor are formed on the back substrate in 
tne discha r ge cell; 

wnerein W1 is larger ma- VV2 ard 01 is larger 
tran D2 

wrere W1 ; s a width of the discharge oel in 
wnch one of the blue green and red ph :s- 
phors is formed, and D1 is a width of the 
address electrode formed in this discharge :eC 

3': J 

WC : s a ,vdth of the discharge cell r vvhioh the 
pnr-sphcr naving a coor different Com the 
p-:sph :.r formed in the d is marge cell win the 
w-dth W1 s formed, and DC is a widm of the 
a : dress electrode formed m this discnarge ceil 

10. T he A I tyoe plasma disp ay panel according to 
claim, c\ where. n r1 equals r 2. where r" is the ratio 
of the W1 to the D1 and rC >s the ratio of the W2 t :> 
me D2 

11. Tne AT tyre olasma disc ay oanel according tc 
:ia m y wherein a blue p-cspho: is termed n tne 
discharge cell having me widto W1 and a green 
ohosphor cr a red phosphor is formed m the dis- 
charge cell having the widm WC 

12. An AC type piasma display cane I comprising 



two suostrar.es opposing eaun umtM wiili ben Ti- 
ers interposed therebetween, 
an address electrode formed on one of the two 
substrates. 

a sustaining electrode ami a scanning elec- 
trode that are formed cn me other substrate «n 
the direction perpendicular to the address elec- 
trode 

a pi iralitv rf discharge ceils surrounded by the 
two substrates and tne bame r s and 
a blue green or red phosphor formed m ea cn of 
the discharge cells: 

where. n a widtn o* tne discharge cell m whicn 
the phoso 1 "- 3r Having at least cme cc lor of clue, 
gre-n and red is formed is different from a 
widm cf rhe discharge ceils in wmch the phes- 
phe'-s havmg other colors are formed, and 
a voltage waveform having an inclined portic n 
changing gracua.'V is anded to the address 
el-- - trod e. tne susta n-rg eiectrc.de : r the scan- 
ning elect-ode o .an nti.alizat-on oer oc fc I- 

1 .. ,J U. ~ ~ -.^r-r,- r., :s n ^ A 

I UVV/rSU U V O ' I O'/JI , O.' v. - i i J . 

13. The Ac type olasma diSDiay pa-el according m 
claim 1C where n me -no-lined portic n has a pcrtion 
of voltage mcease anc a cort:on of voltage 
decrease 

14. The Ac type olasma disoiay oar-ei according m 
claim 1... where n me inclined Norton has a portion 
of a vcmage change r ate tnat 'S 10 \ 7 /us cr smallec 

15. An AC type plasma disp-iay panel comprising: 

tw: substrates opoosmg each othe r with bark- 
ers mterooseo thereoetween . 
a p urality :f discharge eel s surrounded by the 
tw: substrates and tne barriers, and 
a phosphc formed in ea:h o f the discharge 
eel's 

wherein a wutn of the discharge cell : n wmch 
tne phosphor naving at : east one color of a plu- 
rality of :cl:rs is formed s diffe r ent Com a width 
of the discharge cell ;P which the phosphor 
having anc the- cole-' is formed, and 
a res-dual voltage \r the dscharge ceil is made 
substantia y equal to a discharge starting it- 
age of the discharge cell at the time an initiali- 
zation period followed by an address period is 
completed 
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FIG . 7 
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